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(54) HARD FILM. AND HARD RLM-COATED TOOL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a hard film which has excellent adhesiveness, hardness, 
high temperature oxidation resistance and wear resistance, and to provide a tool coated with 
the hard film. 

SOLUTION: The hard film is formed by an arc discharge type ion plating method, and has a 
composition consisting of metallic components expressed by AlxCrl-x or AlxCrl-x-ySiy and 
nonmetallic components expressed by NI-a-p-yBaCpOy. The hard film has the maximum X-ray 
diffraction intensity in the (200) face or the (111) face, and has binding energy among A! and/or 
Or and oxygen in the range of 525 to 535 eV in X-ray photoelectron spectroscopy, or has 
binding energy among Al. Or and/or Si and oxygen in the range of 525 to 535 eV in X-ray 
photoelectron spectroscopy, or has a rock salt crystal structure, and in which the half^value 
width of 29 of the X-ray diffraction peak in the (111) face or the (200) face is 0.5 to 2 degrees, 
and oxygen is largely present on the crystal grain boundaries to the insides of the crystal grains 
of the hard film. 
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111 




69 


(A10.66Cr0.31Si0.04)(N0.9500.05) 


Ti(H0.97B0.O3) 




104 




70 
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y(D®d5o. 30»^-CfoS;&^ *:^e^^j9 4-9 9 1C 

[0 0 4 7 ] 

(^jsifyi 5) 

®ft%T\ Co : 8%. V: 1. 6%. Mo : 6. 5 
%. W : 5 . 5 %. C r : 4 , 2 C : 1 . 0 ^ 

ffi^W:SCM4 4 0 (HRC30) 
^^'Jitffi : 3 5 m/m i n 
1^9 § : 0 . 15 mm/ rev 

>^^$ : 3 0mm (Jh^ Pa:) 

^ 8 i: . :^^mm 9 4 - 9 9 fi. V^Mm 10 3.1 

0 4 titmLxw-i^iK:ihi'f^0^<^ wmm^ti^^\^\ 

[0 0 4 8] 

(^iSfiaji 6) 

WM%X\ Co : 6%. TaC: 0. 2%^U^^co@ 
mm^^m(D^m8mm(D:s^>h^^/l'^m\^\ ^^^Jl 
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SN'JtJf : SKD 1 1 (HRC6 3) 
^^iJjSS : 2 0 0 m/m i n 
7^ — y/Ui^ § . 2 0 0 0 m/m i m 
•^!9ii^:RdO. 1mm, Adl2mm 

^SX^. :^^mm9 4-9 9 fl. '^^^ I 0 3.1 

0 4 titm\^xm^\^m\^m^-^x(om^\^^^^<. m 

[0 0 4 9] 

SM%X. C o : 8%, V : 3%, Mo : 5%> W: 
5%. C r : 4%. C : 1 . 2%^ mUib^F e f)^h^J:^ 
'^^M^^m. HRC 6 4 d>^^^5^^^^DXffi:ru;7^^ 

w—T^ -f ^iJ^SSf^gi^ixA^'fe?/ hU. S^+3 

0 orr-l ^K(7>fl$2.;«fx^^nf?|^xm^. Ar^;d-V[^J:S 

Sj^M^ff^^KL. S;t)PX«-cO^j£^||;d5±0. 0 5mm 

S^^}nX$t : SUS^ (rtl?0. Imm) 
[0 0 5 0] 
[^9] 



-19- 



(20) 2004-238736 

38 





AJgXttTJii 






hSt 
(/H) 




mm 

inn 

) 




(jS^l±) 


mm 

) 


52S~535 


I(Si 
-H) 
(X) 




*a 
mm 


105 


(A10.60Cp0.35Si0.05) 
(N0.93CO.Q7) 


3.0 


AIP 


(Ti0.80Si0.2Q) 
(NO. 9500.05) 


1.0 




77 


AIP 


24000 


tt« 


106 


(A10.S8CrO.lOSiO.Q2) 
(HO. 9500. OS) 


3.0 


AIP 


(Ti0.80Si0.2D) 
(NO. 9500.05) 


1.0 




73 


AIP 


1200 


m 


107 








TiN 


5.0 






AIP 


500 


108 








(A10.5Ti0.5)N 


4.0 






AIP 


200 
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[0 0 5 1 ] 

^ 9 J: 19 . ^^I^^J 1 0 5 O^MS&MfflcS^raJDDX^ 
3^1^;^^^^. tl^5f5Wl 0 7. 1 0 8 iritis? LT. 

i^^±Pi2^ L5^cii 19 . (A 1 C r ) N^^HW^j^ld^^ 
[0 0 5 2] 

lEl 1 ] El 1 ti. :*:^B.^^Jl (7:>C r -OS.D^A 1 -OCO 
[1^2] |§|2fl. ^^^mi(OC T -NRXJ^C r-0(D 

ims] msn. *^igt?>ji <da i -NSt;«A i -o(d 

[[§14] I2l4ti. OX«Slp]J^r^^i-o 

I® 5 1 la 5 (AlCr) (NO) ^.J^IIS.TJ^ (A 

1 c r) N^jS^i-isjtsA imm^tmmt<Dmm^. 

11^8] i§i8n. :^^mmi 6<oxmmif^^i-^o 
[mi 9] im2o] 




[1219] (2j9fi. 9 ^^Xj^)\f:m^5>*^W^- 

[121 1 0 ] HI 1 0 fi. :^^mm 2 3 (oxm^m^^it^ 
m\\\m\\yx. *^^^?jj2 6s.t>*itiK^j9ic:i3tt 

[Ell 2] mi 2 fi. (AlCrSi) (NO) 
Sit/ (AlCr) N^jKMtCio*t5A 1 Ssj[ra&^®Si: 

[mi 3] 12)1 3 fl. *%?^^?IJ4 0OS!®^^<D^SSr 

[m 1 4 ] 12! 1 4 Jl. m 1 3 2 (T^ffi^^m 

[1211 5) mi 5 1211 3 tf3-t^3^|^(-:|^tt5^^T-^ 

[mi 6] mi 6^i. ;*:^iq^j4 0cDS!KSM(^XiS&3fe 
(mi 7] mi 7tl. :$:^§g^j4 OcOfifW^MtoXiit^ 
[mi 8] mi Sfl. :*:^0>q^fr|4 0lwi3VNTXj»3tm^ 

[mi 91 mi 9fi. *^i!^tfij7 6 h'^^mi i h<om 
[m2o] m2 0fi. ^^mm(oyim±m^^^^m\z 
[m 2 1 ] m 2 1 fi. :^^mm<r>yiWi%m^^itii^^\z. 



[m2 1 ] 



30 



40 
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(21) 
[[Si2l 



mm 2004-238736 




[121 1 1 1 



lEl 1 2] 



2 0 0 4- 
1 4] 



2 3 8 7 3 6 
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